
not, however, merely because these devices have been
made more perfect and efficient, but also because
science will have taught the aviator how to secure an

unfailing supply of the indispensable oxygen. After
the enforced consideration during the last few years
of the abomination of noxious gases, it is a relief to
return to the consideration of one that is truly benefi¬
cent.

APPLICATIONS OF CLINICAL CALORIMETRY

Several years ago (May, 1915), the Archives of
Internal Medicine devoted a supplementary number
solely to the presentation of pioneer results obtained
by the method of clinical calorimetry. To some the
subject seemed at that time to be far removed from
any immediate application to the problems of medical
practice. The technic of the investigations involved
highly specialized training; the language in which some
of the results were expressed had a novel and unfa-
miliar ring; and "basal metabolism" seemed at most
a topic for the consideration of the trained physiolo-
gist and the pathologist.
In the few intervening years, the technic and the

necessary apparatus for estimating the energy
exchange in human subjects have been simplified so

that they are no longer beyond the capacities of intelli-
gent clinicians. To the uninitiated the methods sound
more complex than they really are. They are not
among the easiest of routine diagnostic procedures;
neither is good surgery the work of a tyro; yet we do
not relegate it to some superhuman person.
Recently the clinical importance of an estimation of

basal metabolism in thyroid disease as an index of the
toxicity factor has repeatedly been emphasized.1 As
McCaskey has pointed out, the differential diagnosis of
many mild, atypical or very early cases of thyrotoxi-
cosis by means of the ordinary clinical signs and
symptoms can be made with only a varying degree of
probability. The estimation of the basal metabolism
furnishes the requisite objective data which verify a

diagnosis and enable one to gage the value of thera¬
peutic efforts. An excellent illustration is afforded by
the studies of the basal metabolism in exophthalmic
goiter which were started by Means and Aub2 at the
Massachusetts General Hospital nearly five years ago.
It has been possible to contrast the more permanent
effects of a variety of modes of treatment in a disease
characterized by a high metabolism rate. Judging by
this index of toxicity, it now appears that in the
majority of cases .the results after two or three years
are equally as good with roentgen-ray treatment as

1. Means, J. H.: Studies of the Basal Metabolism in Disease,
Boston M. & S. J. 174:864 (June 15) 1916. Means, J. H., and Aub,
J. C.: A Study of Exophthalmic Goiter from the Point of View of the
Basal Metabolism, J. A. M. A. 69: 33 (July 7) 1917. Boothby, W. M.:
Clinical Value of Metabolic Studies in Thyroid Cases, Boston M. &
S. J. 175:564 (Oct. 19) 1916. McCaskey, G. W.: The Basal Metab-
olism and Hyperglycemic Tests of Hyperthyroidism, with Special Refer-
ence to Mild and Latent Cases, J. A. M. A. 73:243 (July 26) 1919.

2. Means, 73:243H., and Aub, J. C.: The Basal Metabolism in Exoph-
thalmic Goiter, Arch. Int. Med. 24: 645 (Dec.) 1919

with surgery. In securing the same end-results with
surgery or with the roentgen ray, a lesser rest factor
is necessary with the roentgen ray. With the roentgen
ray there is practically no mortality. With surgery
there is a definite one. Patients treated surgically do
better, and the risk of operation is less, if they have
previously had their thyroid and thymus glands irradi¬
ated. The risk of operation is greater and the need
for preoperative roentgen-ray treatment is greater in
cases with a very high metabolism and moderate tachy¬
cardia and moderate metabolism elevation.
From their studies with the aid of the respiration

calorimeter, Means and Aub believe that the safest
program for the treatment of exophthalmic goiter, as
a whole, is the routine irradiation of thyroid and
thymus glands, in all cases, with surgery held in reserve
for patients who do not then do well. The Boston
diagnosticians conclude that surgery is contraindicated
with patients whose metabolism is rising in spite of
complete rest in bed, and also patients of the type with
moderate tachycardia and great metabolism increase,
except when they have previously had the thyroid
and thymus glands treated with the roentgen ray. If
one is justified in asserting today that "in the manage¬
ment of exophthalmic goiter, periodic determination
of the basal metabolism should be quite as much a

routine as is the examination of the urine for sugar
in diabetes mellitus," it must be admitted that clinical
calorimetry has won a place for itself within an unex¬

pectedly short period.

THE PATHS BY WHICH TETANUS TOXIN
AND ANTITOXIN ARE SPREAD

IN THE BODY

It has long been recognized that tetanus poison has
a special affinity for the nervous system. More than
twenty-five years ago, Bruschettini1 demonstrated that
the toxin might be found in the nerves but not in the
adjacent muscles and other tissues surrounding the
point of subcutaneous injection. It is to Meyer and
Ransome,2 however, that medical science owes the
complete proof that the tetanus poison is absorbed
from the blood and tissues by the peripheral nerves
and transported centrad along their paths. For exam-
ple, when tetanus toxin is injected into the thigh
muscles of an experimental animal, the poison is found
at first only in the sciatic nerve of the same side and in
the blood.
The process by which this transport of the tetanus

toxins occurs has been widely discussed. For some
time it was believed that the lipoids, which are con-
spicuously abundant in nervous tissues, are responsible
for the selective transfer of the toxin. These com-

1. Bruschettini: Riforma med., 1892, referred to by Zinsser, Hans:
Infection and Resistance, New York, the Macmillan Company, 1914,
p. 41.

2. Meyer and Ransome: Arch. f. exper. Path. u. Pharmakol. 49:
367, 1903.
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